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associated with such dedicated vehicles is very high. A fully equipped vehicle used in a drive 
test often costs from $100,000 to $250,000. Further, a skilled field engineer is required to 
operate the equipment and conduct the tests. Generally, multiple tasks must be performed in 
opaating such systems^ for example, the field engineer often coDects the data, vAercas then 
5 tiiat data must be entered by yet another person for processing, and later for display. Yet 
further intervention is required for modifications or upgrading of the equipment such as for 
upgrading software through revisions, bug-fixes or feature additions. 

Yet another type of testing performed on wireless service provider networks are cell 
simulation. The term call simulator has many synonyms, including, but not limited to, load 

10 tester, load box, line simulator and bulk call generator. All of these tenns graerally relate to 
devices ^ch serve to simulate calls. Typically, a call simulator serves to automatically 
generate outbound calls through the wireless service provider networic to various intended 
called parties. Typically, the called parties are individuals having a mobile phone. Various 
information regarding tfie placement of calls, such as number of attempts and call completion 

15 pOT»itages, may be generated at the load box end of the system. Typically, the called parties 
may be requested to manually record various data regarding the call, such as location of the 
received call and some subjective assessment of the call quality. 

Test equipmmt has beai utilized in which a dedicated phone testing unit is placed in 
a vehicle. The unit is adapted to woric with a specific manufacturer's phone. Calls may be 

20 placed fit)m and received by the dedicated phone, with network parameters under test 
mcluding network coverage, quality, and identification of location of existing problems. A 
GPS capability is provided to provide location information. The parameter mformation is 
storedtoa PCMCIA flash disk. This data may be transferred by a technician after storage 
for collection and analysis by the system. 

25 In yet another system, a ruggedized personal computer is placed in a mobile vehicle 

for wireless network provider testing. The system utilizes actual speech sanq)les to monitor 
the system quantitatively utilizing a mean opinion scoring measurement Hie mobile test unit 
consists of an embedded PC, audioprocessing hardware, GPS receiver and one or more 
cellular transceivers. The mobUe test unit automatically places and receives calls to and fiom 

30 the field test unit wiiile being driven over a selected or random route. 

Wireless service providers have long sought methods for conducting coverage tests 
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which provide usable system quality and performance data without the lequiranent for such 
time intensive and costly field engineer drive tests, and to make audio quality tests using 
traditional test methods without the need to depend on subjective Mean Opinion Score quality 
rating measurements. This invention is directed towards a solution of these long standing 
5 concerns. 



SiimmnrY nf t he Invention 

Apparatus and methods for automated testing of wireless communications systems is 
provided. In one aspect of the inventive method, testing of the wireless service provider 

1 0 network generally comprises tiie steps o^ first, initiating one or more outbound call attempts 
under control of a master to one or more automatic mobile responders, second, receiving calls 
from at least some of the automatic, mobile responders, third, monitoring parameters relating 
to the wireless service provider network and fourth, transmitting mformation between the 
responder and master indicative of the parameters. Testing of the wireless service provider 

15 may be in any form or parameter, and especially mcludes quantitative testing of the wireless 
service provider network. Other parametric testing optionally includes radio fiequencypow^ 
level testing, fiequency testing, audio quaUty testing, especiaUy thro 
test, and spectrum analysis. Optionally, the testing method fiirflier includes the step of 
analyzing the information transmitted, preferably fix)m multiple responders to the master. In 

20 this way, information may be obtained from multiple automatic mobile responders located 
throughout the geogr^hy covered by the wireless service provider networic, thereby providing 
real-time assessment of the network. 

The system level invention comprises a system for testing a wireless networic which 
generaUy comprises an analysis system coupled to a master, where the master serves to 

25 automatically place calls, and optionally to receive calls, ^en connected to a wireless 
network or public switched network. The system includes one or more responders adapted 
to automatically communicate flirough the wireless SCTvice provider networic with the master. 
The responders are provided witfi an antenna coimection for communication with the wireless 
service provider RF (radio fiequenc^) n^woric and inchide a receptacle adapted to receive one 

30 or more wireless communication device. In accordance with one aspect of this invention, one 
or more standard mobile phones of any manufacturer may be utilized to emulate regular 
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wireless subscriber calls. The mobile phones used in the responder andiitecture may 
alternatively be VLSI-chip-level mobile phones, test phone or any combination thereof, A 
responder control system ^ically includes a wireless control device controller, parametric 
testing systems and digital signal processing capability. Preferably, the system is equipped 
5 with a global positioning sy sten vAich provides some or all of the position, time and velocity 
of the responder unit. 

In y^ another aspect of this invention, apparatus and method are provided for testing 
communications between a first wireless communication device and a second wireless 
communication device over a wireless service provider network. Genially, the apparatus and 

10 steps comprise utilizing a master to mitiate a call to a first responder including a first wireless 
communication device, \^erein the first re^nder is instructed to efifectuate a subsequent call 
to the second wireless communication device in the second responder. Once the call is placed 
between the first wireless c om munication device and second wireless communication device, 
testing is poformed. At least one of the first and second re^nders communicates with the 

1 5 master to provide test data regarding the call between the first wireless conununicadon device 
and the second wireless communication device. 

In one aspect of this invention, a testing system is provided whereby Virtual 
subscribers" are provided by automated, mobile responder units. In the preferred 
embodiment, the responders are of sufBdeixdy small size so as to readily fit within a typical 

20 automobile trunk, and are more particularly preferred to be substantially smaller than the 
volume of the trunk, preferably less than one cubic foot In this way, the responders may be 
placed in vehicles which are not dedicated to the testing fimction, but have a independent 
purpose. For example, responders may be included in vehicles that cover regular, thorough 
routes, such as postal or pubUc transit vehicles, or in vehicles which cover relatively regular 

25 routes with some degree of variation, sudi as delivery vehicles, or in vehicles which cover 
random routes, and may go into and out of the service area, such as taxis, or vehicles owned 
by the wireless service provider. While the re^nders typically would be located within a 
mobile vehicle, at least certain of the responders within a system may be inmiobile without 
varying fix>m the invention described herein. 

30 In yet another aspect of this invoition, the systan may be utilized to emulate any 

feature or fimction of the wireless service provider and to test implonentation of that feature. 
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Fig. 10 shows a flowchart for the send oldest unsent unsuccessful caU destails 
sequence. 

Fig. 1 1 shows a flowchart for the 23-tone test receiving and scoring sequence. 

Fig. 12 shows a flowchart for a network access test 

Fig. 1 3 shows a flowchart for an audio quality test 

Fig. 14 shows a flowchart for an unsuccessful completion test 

Fig. 15 shows a flowchart for a dropped call test. 

Detailed Description of the Invention 

Fig. 2 shows a diagrammatic view of primary elements of the subscriber wireless 
automated remote measuring system in one aspect of this invention. A call simulator 40 
serves to hutiate telephone calls. Preferably, the call simulator 40 emulates telephone calls 
placed over lines 56 through die pubUc switched telephone network 10 and the wireless 
service provider network 20 to a responder 42 via the ceU site 22. The caU simulator 40 
preferably mchides the ability to receive calls originated from the responder 42. Call 
sunulators are available from many commercial sources inctoding Ameritec Corporation 
(FeatureCall™ system). Zarak Systems, Inc. (Abacus: Advanced Bulk Call Simulator). 
Teradyne (Hammer product line), and Redcom (TeieTrafBc Generator). 

The responder 42 serves to generate and/or receive calls. Further, it preferably 
performs parametric measurements of test caUs and network status over the wireless 
network through one or more ceUular telephone interfeces. The responder Qi)icaUy would 
include one or more wireless communication device 48. such as a mobile phone or PCS 
device. 

M the preferred embodiment of the subscriber wireless automated remote measuring 
system, the responder 42 is capable of providmg geographic position mformation. Most 
preferably, the responder 42 provides geographic position information through use of the 
global positioning system. In such a global positioning system, a sateUite 52 provides 
positional mformation to the responder 42 as received by antenna 54. The responder 42 
preferably provides the positional information via antenna 50 during a telephonic 
communication between the responder 42 and the Ime simulator 40 and analyzer 44. 

In operation, the lesponder 42 may be deployed to various geographic locations. 



wo 99/12228 PCT/US98/167d3 

8 

In the prefened mode, the responder 42 would be inchided within a vehicle so as to travel 
through the service area. Automated coverage testmg may be achieved through the use of 
such mobile responder units. In the preferred embodimem, the responder units 42 operate 
rranotely under control of the master 40. Most preferably, numerous responders 42 are 
5 provided in separate vehicles or locations ttirou^iout the service area, preferably in separate 
vehicles, so as to provide data to the master 40 and analyze 44 under remote control from 
the master 40. 

In one main intended application, diis test methodology and equipment enables the 
wireless service provider the ability to validate service area predictive model data and to 

10 provide a survqr of the quality of service and network status throughout a designated sCTvice 
area utilizmg the wireless s^ice providers subscriber's mobile phones. While the system 
may be utilized to test for any telephony related problem consistent with the goals and 
objects of this invention, the main types of problems contenoplated are as follows. First, 
u n s u ccessfiil netwoiic access may be monitored. Such an unsuccessful network access is an 

15 uplink problem wherein the wireless subscriber is unable to originate calls from a mobile 
phone. Secondly, the system may check for audio quaUty. Typically , simulation of voice 
conversation is performed over a wireless connection and measured from the wneless 
subscribers location. Both downlink call simulation and uplink call simulation may be 
tested. Third, unsuccessful call completion may be monitored. An unsuccessful call is 

20 defined as any call, either uplink and/or downlink, not completed as dialed. Fourth, 
dropped calls may be monitored. This generally is defined as any call terminated before a 
call termination command is initiated by either the calling or called party. Gearally, 
die responder 42 is preferably located within a vehicle, most preferably a vehicle which 
moves through a relatively large geographic area within die wireless service provider 

25 region. Exaniplesof vehicles preferably utilized with die methods of the system inchide: 
postal or public transit vehicles (sudi as dx>se diat cover regular, diorough routes), delivery 
vehicles (such as those that cover regular routes which vary somewhat), taxis or other 
wireless s^vice provuler vehicles (such as tiiose whidi cover random routes and sometimes 
go into and out of the service area). Alternatively, the responder 42 may be placed at a 

30 fixed location. 

Fig. 3 shows a flowchart for the subscriber wireless automated remote measurement 
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system analysis methods. The master 60 bi-<iirectioiially interfeces with a graphical user 
interface system 62, such as the FeatureCall™ system. The master 60 accesses the test 
processor64. The test processor 64 m turn interacts with the database 66. Thedatabase 
66 bi-directionally accesses a configuration screen and data manager 68 various reports 70, 
5 standard and custom, may be prepared. Generally, the subscriber wireless automated 
remote measuring system analysis consists of the test processor 64, database 66, 
configuration screen and data manager 68 and report generator 70. 

The database 66 must be of suflBcient cjqpacity , speed and sophistication to adiieve 
the goals and objectives of this invention. Generally, a relational database management 

10 systrai (RDBMS) is utilized. In the prefmed wnbodiment, the database 66 is Ctaacle Work 
Group for Windows NT. Among its various functions, the database 66 serves as a 
repository for test results and preferably contams configuration faiformation. The test 
processor 64, among ofbsi tasks, receives messages firom the master 60 and translates tibrai 
into SQL for the oracle database. Preferably, die test processor 64 is able to connect to 

15 multiple masters 60. Optionally, feedback may be provided fix)m the test processor 64 to 
themaster60. The rqx)rt package 70 preferably inchides a graphical user interface (GUI^ 
application to display test results and print rqports. Derived values, e.g., signal to noise 
ratio, may be calculated by the report package 70. The configuration screens and data 
manager package 68 preferably serves to save data captured by the system for future 

20 analysis. Generally, system 68 is a file management system for augmentation of the 
database 66. Optionally, die system 68 may be incorporated into the report package 70. 

Optionally, a geological information syston for GIS may be utilized in conjunction 
with the systrai disclosed hmin. Typically, a geological information system provides 
through mapping software a system in whidi previous^ conq>iled geognQ)hic data may be 

25 combined with newly collected and/or processed information to provide a composite nnage. 
Such software is available from many sources, inchidmg ESRI (Environmental Systrais 
Research Institute, Inc.), who offer programs including, but not limited to, ArcView, 
MapObjects, and ARC/INFO. Overlays may be utilized on the underlying data, such as 
location of cell sites, commercially existing m^ grids (e.g., Thomas Brother map grids) 

30 or other relevant points of interest, either geographical or man-made. 

The analysis components identified in Fig. 3 may be run on a single Windows NT 



wo 99^2228 PCTAJS98a6763 

10 

workstation or notebook, or aay other system which is compatible with ttie objects of diis 
invention, such as Unix platfimns, whether in a smgle work station or client-server 
configuration. Utilizing current technology, the systan requirements would inchide: a 
single Pentium or PentiumPro processor running at or above 133 MHZ, 1.5 Gb available 
5 disk space, 48 Mb of RAM, a CD-ROM, 10 base-T network card, and Windows NT 3.51 
SPx or Windows NT 4.0 SPx. 

Rg. 4 shows an exploded, perspective view of die responder 80 in one physical 
nrqjlementation. Overall, die responder 80 may be relatively compact, such as to fit widiin 
a standard vdiicle trunk, and is most preferably relatively compact, in die preferred 

10 embodiment being 8 inches X 11 inches X 2.5 indies, or smaUer. A base 82 is connected 
to a lid 84 such as by operation of a key lode system 88 whidi cooperatively secures die lid 
84, base 82 and bracket 86. PJeferably, die Ud 84 is locked to die base 82 via a lock 
assembly 88. The bracket 86 prefiwably includes flai^ges 90 disposed on die bottom of die 
base to permit mounting of die responder 80, sudi as on die floor of a vehicle trunk. 

15 Optionally, a bradcet may be utilized to fecilitate vehicle dunk or side-wall installations. 

The interior of die responder 80 is preferably divided into two major components, 
die components bemg divided by a shield 92 so as to form a first con^yartment 94 aiwi a 
second compartment 96. The first compartment 94 may contam, preferably, one or more 

2 0 mobile phones 48, and may be alternatively designated as die mobde phone con^iartment 
94. The second conq)ardment 96 may contain reqwnder electronics and be alternatively 
designated as die responder electronics compartment 96. One or more printed circuit 
boards 98 may be supported ftom die base 82 via standoffs 100. The printed circuit boards 
98 may inchide die circuitry for die re^nder and, optionally, die gld)al positioning 

25 satellite daughter board standofiGs. 

In yet anodier aspect of diis invmtion, die combination of a standard subscriber 
mobile phone and a component or diip-level mobile phone may be utilized on-line 
shnultaneouslyontwosqiarateceUularorPCScalls. The results of diese two sqiarate calls 
may be coordinated and correlated by die analysis system. 

30 The first conq)artnient 94, whai adapted for holding die mobUe phone, preferably 

inchides foam rubber material on bodi die base 82 and die lid 84. This foam rubber 
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material serves to receive the mobile phone 48 within a nest so as to support the mobile 
phone 48 during vdiicle motion. Optionally, a mobile phone window 1Q2 is provided in 
the lid 84 to permit user observation of the mobile phone 48 panel. 

Tte second conq)artment 96 is connected to the first conqmrtment 94 by a connector 
104 passing through shield 92. The mobile phone connector 106 meets with connector 104 
and connects to the mobile phone 48, The mobile phone connector 106 is typically unique 
depending upon the type of mobile phone 48 utilized. The software utilized by the 
responders ceUular telephone controller serves to configure the system for the specific brand 
of mobile telephone then utilized within the responder 80. 

The responder 80 mcludes various connections to external. An antenna connection 
108 and global positioning satellite antenna onmector 110 are provided. A barriw strip 112 
or water tight connector preferably provides for connection to gmvmd 114, battery 116 and 
vehicle ignition 118. Preferably, provision is made to reduce risk of electrical error ftom 
electrostatic discharge through use of O-rings or elastomeric gastets for sealii^. 

Fig. 5 shows an electrical block diagram of the responder electronics. A 
microprocessor 110, such as Zilog microprocessor, is coupled to an address bus 112, 
databus 114 and control signal lines 116. A power supply 118 provides power to the 
system, and preferably conq>rises the vehicle battery. A regulator/sensor 120 provides a 
low battery voltage flag signal to the microprocessor 110 via the address but 112. The 
regulator 120 optionally couples to a mobile phone variable voltage regulator 122, which 
in turn is connected to the mobile phone input/output port 124. The mobile phone 
input/output port 124 is preferably coi]q>led to an analog to digital codec 126 providmg 
phone/audio iq^ut/output. The A/D codec 126 is coiqpled to buses, such as address bus 112 
and databus 114. Preferably, die A/D codec 126 is coupled to a digital signal processing 
chip 128, such as a 2171 DSP chq>. The mobile phone mput/output port 124 is furdier 
connected for mobile phone data and control signal conmnmication to the mobile phone 
controller 130. The mobile telephone 130 is coupled to the buses, such as the address bus 
112 and databus 114. External conqmter iiq)ut/output 132 is likewise coupled to the buses. 

Various control signals 134 are provided to various electronics. Chip select is 
effected via coupling b^een the address bus 112 and the control signal interface 134. 
Optionally, an electronically programmable logic device (EPLD) 136 connects the cinp 
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select and control signal inter&ce 134. 
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(e.g.. nmster 40 m Fig. 2 cm: 60 m Fig. 3) establishes the «^ 
in Fig. 2) and traiuanits a im»mptii« ccm^ 

master imK^ds to the doiK with connnandblo^^ The lesponder initiaUy is in the wait 
for command Slate 196. During the transmit «>mn^ -11- and parameters state 192. the 
lesponder is in a cotiespomling receive command "ir and pa^ After 
ieceii« of the command and parameters. tf,e caU back number and caU back 
atblock200. The responder then returns to the wait for command state 196. 

Fig. 9 shows the flowchart for the send cunent location/lime sequence. Ttemaster 
begins with the established caU block 210. The system flien transmits command -12" 212 
to the responder. The responder begms in a wait for command state 214. After the 
transmit a prompting command step 212. the responder receives the prompting command 
inblock216. While the master is in the wait for reply state 218. flMj responder composes 
the result in state 220 and sends tiK naadt in state 222 to the master wher* it receives t^^ 
result in state 224. After sendh« the result, the responder returns to the wait for command 
state 214. After the master receives the result m step 224. it sends the result to the test 
imjcessor in block 226 after which the program is placed m a done wi& 

Fig. 10 shows a flowchart for the send oldest unsent misuccessfiil call details 
programflow. The master begins with the establish caU block 230. The master then 
transmits a prompting command at block 232 to the responder. which initiaUy in the wait 
for command state 234 and then receives die prompting command in state 236. Whilethe 
master is in a wait for reply state 238. the responder finds the data in the cinrular ^ 
state 240. and sends the result at block 242 to fl,e master who receives the result at block 

244. The master flKa sends the result to the test processor at Step 246. after which the 
master is dcme with the command at block 248. 

Fig. 11 is a flowchart for the 23^ test receiving and scoring sequence. The23- 
tone test is described m one or more of die foUowing United States Patents No. 4.301.536. 
4.417.337 and 4.768.203, incorporated herein by reference. TTie master establishes die call 
at block 250. acquires digital signal processing (DSP) resource at block 252 and transmits 
a prompting command at block 56 to die responder. The responder begins in a waft state 
256, and receives die command from state 254 at the responder side m state 258. Whiledie 



10 
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master wai&aperiod of tone. e.g.. 500 inil^^ 

wattiiitenfal260pn?aiesaI>SPtorecdvelte TTKmaster 
sends the tones at stq) 264 and the lecaverieceives the tones at ste^ Alternatively, 
or in combination, the lesponder may be commanded to transinit the 23-to^ 
master for analysis of the uplink path audio quality. The responder then processes bins and 
prepares results at step 268. sending the lesdt at step 270 to the master wMch 
at step 272. The responder then proceeds to a wait for conunand state 256. Upon receipt 

of results of step 272. the master semis the results to the test processor at step 274 after 
which it is placed in a done with command state 276. 

Fig. 12 shows a flowdiait for the network access test. After start block 280, a caU 
is placed to the mobile phone at step 282 after wWch caD back mstructions are sent at step 
284. The system then hangs up and waits fi)r a caU at step 286. and is optionally subject 
to a time out 288. If the caO is placed, the caU is flien accepted at step 290. where upon a 
request for the current location is made at step 292. A request for the oldest unsent 
unsuccessfiil call details step 294 is made. At decision block 296, if the system has not 
received aU unsent data, the system loops to yet again request die oldest unsent unsuccessful 
call detail step 294. If aU unsent data has been received as determined at decision block 
296. decision block 298 determines whether more call attempts are necessary. If not. the 

program flows to a done state m whereas if more caU attempts are required the program 
20 flows to the hang up and wait for call state 286. 

Fig. 13 shows a flowchart for an audio quaUty test. From start block 310, a caU is 
placed to the mobile phone at step 312, upon which a request is made for the current 
location in step 314 as determined by the responder. TTiereaftBr, a 23-tone test is 
conducted at step 316. Alternatively, or incombhation, the responder may be commanded 
25 to transmit the 23-tone test to the master for analysis of the uplink path audio quality. 
Decision block 318 determines if die loop is done. If the loop is not done, another call to 
the mobUe phone at step 312 is made. Ifthe loop 318 is done, the system hangs up at step 
320, and is placed m a done state 322. With regard to tone tests, such as the 23-tone test, 
the system may be fuU duplex, half duplex or smiplex. 
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Fig. 14 shows a flowchart for an unsuccessfiil completion test. From start block 
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330, a caU is placed to the mobUe phone at step 332. After a request for the current 
location mstq) 334, the results are logged in the master at step 336. Thereafter, the system 
haiigs up at step 338. As determined by decision block 340. if the loop is not done, the 
system loops back to the caU mobile phone step 332, whereas if the loop 340 is done the 
system goes to a done stale 342. 

Fig. 15 shows a flowchart for a droiq>ed call test. From the start block 350, a call 
is placed to ttie mobile phone in step 352. The results are logged in the master at step 354. 
Thereafter, for a pred^ermined period of tnne the system waits while tracking the current 
location and tnne at step 356. At decision block 358, if the call is stiU up. the system hangs 
up at step 360 and logs a successful call to the test processor at step 362. If tte call is not 
still up at decision block 358, it is logged as a dropped call to die test processor at Sbsp 364. 
At die loop done decision block 366. if the loop is not done, a call mobile phone step 352 
is executed. If die loop done 366 is conqileted, the Systran goes to a done state 368. 

Although die foregoing mvention has beoi described in some detail by way of 
illustration and example for purposes of clarity and ui^erstanding, it may be readily 
^>parent to diose of ordmary skiU in the art in light of die teachmgs of diis mvention fliat 
certain changes and modifications may be made diereto widiout departing from die spirit 
or scope of the appended claims. 
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We Claim: . 

1. A method for testing a wireless service provider network comprising the steps 

of: 

initiating one or more outbound call attempts under control of amaster to one 
or more automatic, mobile responders, 

receiving calls at at least some of the automatic, mobile responders, 

monitoring parameters of the networic during the call between the master and 
tiie automatic, mobile responder, and 

transmitting information mdicative of the parameters to the master. 

2. The method of claim 1 for testing a wireless service provider networic \Aerein 
the parameter tested includes quantitative and qualitative testing. 



3. The method of claim 1 for testing a wireless service provider network wherein 
15 the testmg includes audio quality testing. 

4. The method of claim 3 for testmg a wuieless service provider network wherein 
the audio quality testing includes a 23-tone test. 

20 5. The method of claim 4 for testing a wireless service provider network wherein 

the 23-tone test is in half duplex, 

6. The method of claim 4 for testing a wireless service provider network wherein 
the 23-tone test is full diq)lex. 

25 

7 . The method of claim 4 for testing a wireless service provider network wherein 
the 23-tone test is simple 



30 



8. The method of claim 1 for testing a wneless service provider network M^ercin 
the testing includes monitoring the radio frequency power. 
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9. The method ofclaiml for testing a wrelesssCTviM 
the testing includes monitoring frequency. 

10. The mefliod of claim 1 for testing a wireless service provider networic v**erein 
the testing includes spectrum analysis. 

1 1 . The method of claim 1 for testing a wireless service provider network further 
including collection and transmission of information regarding global positioning. 

12. The method of claim 11 for testing a v^dreless service provider network 
i^erein the global positioning information includes position. 

13. The method of claim 11 for testing a wireless service provider network 
wherein the global positioning information includes the time as provided by the global 
positioning systrai. 

14. The method of claim 11 for testing a wireless service provider network 
wherein the velocity of the mobile re^nder is determined. 

1 5. The method of claim 1 for testing a wireless service provider network vdiei«in 
the transmission of information indicative of the parameters is performed in a call initiated 
by the master to the responder. 

16. The method of claim 1 for testing a wireless service provider networic wherein 
the stq> of transmitting information indicative of tiieparametos is performed in acall uutiated 
by the responder to the master. 

1 7. The method of claim 1 for testing a wueless service provider network further 
including tiie step of analyzing the information transmitted to the master. 



1 8. The method of claim 1 for testing a wireless service provider further including 
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the step of displaying the infonnation provided fiom the respondeis to the master. 



19. Tlie method of claim 1 for testing a wireless service provider network further 
including die stq> of archiving data supplied to the master in roal time. 

5 

20. The method of claim 1 for testing a wireless service provider network further 
including Ae step of displaying information regarding the network in real time. 

2 1 . The method of claim 1 for testing a wireless service provider network further 
1 0 including the step of displaying geological mformation systems data in real time. 

22. The method of claim 1 for testing a wireless service provider network further 
including the step of collecting data regarding calls not received. 

15 23. A me&od for testing commmiication between a first wireless commmiication 

device and a second wireless communication device over a wireless service provider network, 
comprising the steps of: 

first, initiating a call fix)m a master to a first responder including the first 
wireless communication device, 
2 0 second, initiating a call fix)m the first wireless communication device to the 

second wireless communication device in a second responder ov^ the wireless s^vice 
provider network, 

monitoring parameters of the call, and 

communicating to the master infonnation regarding the call between the first 
2 5 wireless communication device and the second wireless communication device. 

24. The method of claim 23 for testing communication between wireless 
communication devices wherein at least one of the first and second wireless communication 
devices is a mobile phone. 

30 

25. The method of claim 23 for testing communication between wireless 
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commumcatioii devices herein at least one of the first and second wireless communication 
devices is a personal communications systems device. 

26. A system for testing a wireless communication network comprising: 

5 a master for automatically initiating calls, adapted for connection to a switched 

network including a wireless service provider network, 

one or more wireless responders adapted to automatically communicate with 
the master via the switched network, and 

an analysis system for receiving information &om the responders through the 
1 0 wireless network in real time for providing test results regarding the wireless network. 

27. The system of claim 26 for testmg a wireless network wherein the analysis 
system includes a test processor. 

15 28. The system of claim 26 for testing a wireless network wherein the analysis 

system includes a database for archiving test information. 

29. The system of claim 26 for testing a wireless network wherein the analysis 
system includes a graphical user interface. 

20 

30. The system of claim 26 for testing a wireless network wherdn the public 
switch network further includes the public switched telephone network. 

31. A mobile responder for testing a wireless service provider network between 
25 a base station including a master and a wireless communication device located at the mobile 

responder, comprising: 

an antenna coimection adapted for communication witii the wireless service 
provider network^ 

a wireless communication device receptacle adapted to receive a wireless 
3 0 communication device, 

a responder control syston including. 
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a wireless communication device controller, 
a parametric test system, and 

a test result provision system adapted to provide test results to the 
master, and 

5 a power connection for providing power to the responder control 

syston. 

32. The mobile responder of claim 31 for testmg a wireless service provider 
network wherein the responder mcludes two or more separate compartments. 

10 

33. The mobile responder of claim 32 wherein a first compartment is adapted to 
receive the wireless conmiunication device. 

34. The mobile responds of claim 32 vAerein a second compartmait includes the 
15 responder control system. 

35. Tb& mobile responder of claim 32 further including a pass through connection 
between the compartments. 
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